Section I: Introduction
Stroke remains one of the leading causes of morbidity and mortality across the world and its impact only continues to grow. An astonishing 20 million people every year will have a stroke, 5 million of whom will not survive and 85% of those deaths occurring in developing countries 24 . Of those who do survive, 20% will require institutional care after 3 months and 15-30% will be permanently disabled 51 .
Stroke is clinically defined by the WHO as the rapid development of clinical signs and symptoms of a focal neurological disturbance lasting more than 24 hours or leading to death with no apparent cause other than vascular origin 52 . Stroke can be further defined by its pathophysiology: ischemic or hemorrhagic. Hemorrhagic strokes are caused by hemorrhage in the subarachnoid or intracerebral regions and are the minority of strokes worldwide. Ischemic strokes are the most common, accounting for 50-85% of strokes worldwide and are caused by either cerebral embolism or thrombosis 53 . The site and extent of injury determine the signs and symptoms of a stroke but do not necessarily reveal the cause or causes. Unfortunately, reliable stroke morbidity and mortality data is difficult to obtain due to a number of reasons, including, but not limited to incomplete death certification and incorrect death classification, but one thing is certain, stroke is on the rise in India.
Exploding economic growth in India has resulted in a shift in its health burden, from infectious diseases to lifestyle disorders, of which stroke is at the forefront. A number of factors have contributed to this shift, including both modifiable and non-modifiable factors. Age, sex, and ethnicity contribute to the non-modifiable factors, while modifiable factors range from smoking, hypertension, and hypercholesterolemia. The general population is living longer and lifestyles have begun to change to resemble those more common in developed countries with less beneficial food choices and a decrease in physical activity. As a result, stroke prevalence has only continued to rise. In the city of Trivandrum, a large capital city in Southern India, stroke prevalence rates are as high as 135 per 100,000 with 12% occurring in patients <40 years 45 . In India as a whole, stroke prevalence rates are 55.6 per 100,000 and stroke accounts for 630,000 deaths/year 46 .
As stroke becomes ever more prevalent in India, it's effects can be seen beyond just the individual level. Stroke is one of the most expensive diseases in the world with costs totaling billions of dollars in direct care, lost productivity, and long-term support. It is likely that in the near future India will be faced with a significant socioeconomic burden to meet the costs of managing stroke 24 . While the economic burden resulting from stroke alone has not been studied in depth, India is estimated to have lost 8.7 billion (1998 international dollars) in 2005 due to coronary heart disease, stroke, and diabetes and the cost is expected to increase upwards of 54 billion (1998 international dollars) by 2015 46 . As the population ages and life expectancy grows, the economic impact of stroke is likely to only increase.
Stroke is not only a major health care and economic problem, but also affects patients' quality of life. Successful return to work after stroke has been shown to improve the quality of life and overall life satisfaction as well as economic circumstances 1, 2 .
Worldwide, the number of stroke patients who return to work varies significantly from 14% to 73% 3, 4 . A recent study conducted in South India showed that among stroke survivors, 62% were employed before the stroke, but only 20% were still working after the event, with half changing jobs after stroke 4 .
Despite the economic cost of lost employment, factors surrounding successful return to work after stroke have yet to be fully explored, especially in developing countries. The severity of stroke, the extent of disability, rehabilitation, and the type of employment all play important roles in the ability of patients to return to work. 2, 3 Yet few studies have focused on this topic worldwide and none before have done so in India 1,2 . Worldwide, the number of stroke patients who return to work varies widely from 11 to 85% but no data has existed for India prior to our study 3, 42 .
It is well documented that the type of stroke, extent of disability, rehabilitation, type of job, and education level, all play important roles in the ability of patients to return to work. The greater the neurological or functional disability the less likely the individual is to return to work. Along those same lines better return to work rates are associated with younger age, better adjustment to disability, higher education levels, white collar professions, and early admission (within the first 12 weeks) into a rehabilitation program 11, 34, 19, 10 . In addition, it has been shown that previously employed patients under the age of 65 years-of whom nearly 90% were independent in activities of daily living-who were unable to return to work had a decreased quality of life 4 years after stroke 54 .
Nevertheless, in spite of this information there remains a large gap in our knowledge of the influence of psychosocial and social factors on the return to work. Several studies have suggested that mental health and social support factors may also play an important role in the return to work. Two studies in particular demonstrated that living alone and depression at the time of follow up was associated with a decreased rate of return to work compared to age-matched stroke patients 10, 50 , but by and large the areas remain relatively unexplored. Stroke patients often express feelings of hopelessness, helplessness, anxiety, and depression in addition to decreased social contact and growing isolation 48, 49 . Many patients acknowledge emotional or psychological issues after a stroke, including anxiety and depression, and interestingly, many patients reporting that these conditions were even more debilitating than any physical disability 47 . Previous studies evaluating psychosocial factors have been limited in scope and none have taken place in India.
Moreover, the support from one's family, friends and co-workers appears to be an important, positive influence on a patient's decision to return to work after a stroke 32 . In fact, high levels of social support were shown to result in overall faster and an increased range of recovery of functional status following stroke 26 . Therefore, mental health and social support factors may also play an important role in the successful return to work, but few studies have addressed the role of the psychosocial factors in this regard.
As stroke continues to become an increased health burden in India, these issues have taken on an added importance and can no longer be ignored. In order to fill these knowledge gaps, we sought to determine what proportion of previously employed patients with mild to moderate disability return to work after stroke. We focused on patients without severe physical disability because we expected that these patients would be more likely to return to work. Accordingly, we conducted a cross-sectional study to examine the association between functional disability, psychosocial, and other factors in the decision to return to work after stroke. The impact of stroke in India is only expected increase the near future, so exploring these issues regarding the return to work after a stroke is especially important as physicians, hospitals, and ultimately policy makers begin to form policies to confront not only the prevention, but also the management of stroke patients.
Section II: Methods:
Setting and Patient Population:
The study was conducted at the Sree Chitra Tirunal Institute for Medical Sciences and Technology (SCTIMST) in Trivandrum, a tertiary medical center in India specializing in neurological and cardiovascular disorders.
Study participants were recruited from the stroke clinic at SCTIMST. Adult patients (≥ 18 years of age) who had an acute stroke (ischemic or hemorrhagic) at least 3 months prior (but not more than 2 years ago) and who reported working prior to the stroke event were included in the study. Work was defined as any self-reported paid employment whether it was part-time, full-time, or self-employed. Furthermore, return to work (RTW) was defined as resuming any sort of paid employment whether it is old or new employment.
Patients were excluded if they were severely disabled (modified Rankin Score > 3 at 3 months to 2 years post stroke), were unemployed prior to their stroke, or did not speak or write in Malayalam or English.
Study Design
Participants were approached during clinic visit and study staff fluent in the local language of Malayalam distributed written questionnaires. Illiterate patients were invited to participate with the assistance of a staff member. Our structured multiple-choice questionnaire was used to examine many factors that we hypothesized as being important in an individual's decision to return to work following a stroke as well as those that have been previously shown to have an association with return to work in stroke patients. These surveys collected basic demographic information such as age, gender, marital status, income, information about employment before their stroke -type of job, complexity involved, and education level. Questions were asked about the reasons for not returning to work: e.g. lack of rehabilitation services, depression/anxiety, social support available (marital status, living situation, family, friends, etc), alcohol/tobacco use, termination by employer, fear/lack of confidence.
Previously validated instruments were used to assess anxiety and depression (Hospital Anxiety and Depression Scale [HADS]) 5 and social supports (Duke-UNC Functional Social Support Questionnaire [FSSQ]) 6 The HADS consists of 7 items for assessment of anxiety and 7 for depression, with each item scored from 0 (no problem) to 3 (severe problem). Scores on individual items can be summed to calculate a score for anxiety (HADS-Anxiety) and for depression (HADS-Depression). Scores ≥11points for a subscale are indicative of mood disturbance. The FSSQ consists of 8 questions with responses to each question scored on a 1 to 5 scale. "As much as I would like" receives a score of 5 and "Much less than I would like" receives a score of 1. The scores from all eight questions are summed (maximum 40) and then divided by 8 to get an average score. The higher the average score, the greater the perceived social support.
Information about stroke type (hemorrhagic versus ischemic), stroke severity, functional disability, risk factors, as well as utilization of rehabilitation services was collected.
All study participants provided written informed consent and the Institutional Ethics committee approved the study.
Statistical Analysis
Patient response to the question: "Are you currently working?" was used to determine proportion of patients returning to employment. Results were summarized by reporting responses on all questionnaire items by all five Likert response categories. Several items were selected for more detailed analyses on characteristics of interest (presence of depression, psychological barriers, and social support factors). For ease of presentation, the five Likert response categories were collapsed into three categories (strongly agree and agree, neutral, strongly disagree and disagree). Chi-square tests were used to assess the association between selected respondents' characteristics and their responses. Statistical significance was defined as P < 0.05.
Section III: Results
A total of 141 patients were included in the study. The average age of the population was 48.0 +/-8.8 years and 98% were men. Most patients were married (89%) with only 1% being divorced or separated and 9% never being married. The average educational level was high, with 70% of patients reporting having completed at least high school or above. The majority of strokes were ischemic (82%) with patients having NIHSS and mRS scores of 6.7 ±4.5 and 3.1±4.3, respectively, documented at stroke onset. The mean mRS score was 1.7±1.3 at 3 months after stroke, and NIHSS and mRS scores were 1.85±2.2 and 1.3±1.2, respectively, at study recruitment during the clinic visit occurring 8.2±5.7 months following stroke. The majority of strokes were attributed to large artery atherosclerosis (22%) and small vessel occlusion (22%). Fifty-nine percent of patients participated in some form of rehabilitation, but most did not continue for extended periods of time with only 28% participating in outpatient physiotherapy and 35% in home therapy for at least 3 months.
Forty two percent of patients met HADS criteria for depression while 56% of patients met criteria for anxiety. Average social support scores as measured by the Duke FSSQ were 32.7±7.4 out of a total of 40 possible points.
Patients had a wide variation in the jobs with an even distribution between manual labor, office work, and business (17% each) and a large number of patients holding other job categories such as driver (36%). Approximately half, 74 (52.5%) returned to work after stroke. Of those who returned to work, 64 (86.5%) returned to their previous employer. The mean time from stroke to return to work was 3.9+4.6 months. 44 (59%) of the participants returned to work within 3 months after the stroke onset. Among those who were unable to return to work, 63 (94%) reported a desire to RTW. Among those who returned to work, fatigue (74%) and feeling that they have not recovered (77%) were major concerns.
Using multivariate analysis, several factors were identified that were associated with a successful RTW. These factors included: age less than 50 years (OR 2.26, 95% CI 1.04-4.89), professional as well as business jobs (OR 2.61, 95% CI 1.6 -5.97), as well as lower mRS scores at 3 months post stroke (OR 2.68, 95% CI 1.08-6.02).
Participation in rehabilitation was not associated with successful return to work.
Additionally, social support (p=0.21) as well as anxiety (p=0.17) and depression (p=0.61) defined by HADS criteria were not associated with a successful RTW.
Section IV: Discussion, Limitations, and Future Directions
We found that approximately half (52.5%) of previously employed stroke survivors with mild-moderate disability were able to return to work in our study in India. This proportion is consistent with the results of other studies worldwide 7, 8, 9 ; however, ours was the first study looking at RTW in India among patients with mild to moderate disability. Our study revealed that professional or business employment, lower mRS scores 3 months post stroke, and younger age were associated with a successful RTW. Interestingly, lower levels of anxiety and depression and good social support did not increase the chance of successful RTW. As expected, functional disability is a major determinant in one's decision and ability to RTW. [8] [9] [10] [11] [12] . A lower level of functional disability at stroke onset and a lower level of functional disability at 3 months were significantly associated with a successful return to work in our study.
The educational level of the stroke survivors is also a factor associated with RTW and higher education levels (≥high school equivalent) favors successful RTW. Participants with higher educational level may be able to find employment that requires fewer functional skills, flexible hours, and lends itself to easier accommodation of their return.
Nevertheless, they may face difficulties with impaired cognition, speech, and fine motor skills associated with professional or business employment. Although educational level was not a major factor for successful return to work in our study, professional and business employment was a significant factor for RTW in previous studies, suggesting occupational characteristics determine successful RTW 7 . Several previous studies have also shown that people employed in white collar jobs are more likely to return to work 9,10,11 .
Rehabilitation plays an especially important role in the return to work. More than 50% of patients who were referred for vocational rehabilitation were able to return to work and rated return to work as important for improved quality of life. 2, 44 Rehabilitation may ameliorate functional disability and our study confirmed that rehabilitation participation in general and home therapy in particular is associated with RTW. However, our study showed that outpatient physiotherapy and speech therapy are not associated with RTW.
It's unclear why home therapy in particular is associated with a successful RTW and other forms of rehabilitation services are not. It may be that home therapy is likely to result in more active participation from family members in the rehabilitation process and previous studies have shown that family support is an important indicator to a successful RTW. However, despite the importance of rehabilitation for successful RTW, rehabilitation services are frequently unavailable in India. Although most stroke centers are situated in urban areas in India, 70% of the population lives in rural areas, resulting in stroke care and rehabilitation services being out of the reach of most patients in India. 24, 35 As a result, many stroke patients in India are likely to receive little to no rehabilitation to help them transition back to work.
Psychosocial factors may impact RTW as well, with support from one's family, friends and co-workers being an important, positive influence on a patient's decision to return to work after a stroke. 32 High levels of social support have previously been shown to result in overall faster and an increased range of recovery of functional status following stroke. 26 Our study did not show a significant relationship between high levels of social support and RTW. Culturally, family life plays an important role in India and both those who RTW and did not RTW experienced similarly high levels of social support (p=0.21).
Therefore, it was difficult to accurately probe different levels of social support and its association with RTW. The Duke-UNC FSSQ measurement tool is a reliable and validated measurement tool for perceived social support in a myriad of different patient populations and its results should be valid. Yet, social support warrants further investigation in a population where differences in social support are better appreciated.
The flexibility and attitudes of the employer and employment also seem to play an important role in one's ability to RTW. More than 85% of participants acknowledged receiving accommodations to assist in their RTW and it may have enabled them to RTW. No participants reported that they were fired from their job suggesting a willingness of employers to accept patients back after a stroke. Despite these findings, stroke survivors may not be able to perform at the same or similar level as before their stroke and this may influence their employment options. Most patients who RTW worked shorter hours and many remarked that they felt increased fatigue, decreased stamina, and had a lack of confidence in their skills compared with prior to the stroke.
Looking beyond the obvious functional disabilities, stroke survivors also face a number of cognitive and psychosocial barriers following their stroke that are not always explored. Post stroke depression is common among stroke survivors, reported in up to a third of stroke survivors and can adversely affect one's decision and ability to RTW. 1, 2 However, our study did not reveal a significant association between depression or anxiety and one's RTW. While a little surprising, recent studies have shown similar results. 31 The HADS Anxiety and Depression questionnaire has been validated and performs well in assessing the symptom severity and caseness of anxiety disorders and depression in both somatic, psychiatric and primary care patients, and in the general population 35 , but we simply did not have a large number of patients who were depressed and anxious in either group. As a result, similar to social support, it was difficult to determine the association between these psychosocial factors and a successful RTW. Our results suggest that functional disability may be more important than anxiety and depression in one's RTW.
Our study has some limitations. We included a relatively small number of participants from one large stroke center in India. While it provides important information about factors associated with RTW, our findings may not be generalizable to the rest of India.
Additionally, we could not encompass the full breadth of factors that may influence one's decision to RTW and did not consider issues like aphasia, cognitive impairment and post stroke fatigue, which may equally important in RTW. Nevertheless, our study provides insights into some of the factors that play a role in one's decision to RTW in India and lays the foundation for future work that will continue to identify unknown factors associated with, as well as barriers to a successful RTW.
As the incidence of stroke continues to grow in India, the economic burden of stroke will be further pushed to forefront of discussion and it will be important to understand the factors associated with helping patients RTW. This is especially important in Trivandrum, India where patients after stroke do not receive any financial support due to disability and they have little support with respect to healthcare spending on their chronic illness. Our study has begun to address these issues by documenting rates of RTW among patients with mild-moderate disability in India and by identifying several factors important to a successful RTW. Our study provides support for efforts to improve the accessibility and availability of rehabilitation services to help facilitate patient's RTW and future research focused on identifying other factors to facilitate return to work among a growing group of patients. 
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